The productivity of food legumes such as chickpea are limited by multiple stresses like drought, however, the severity of these stresses in the field conditions is changeable. This research was carried out to screening some of the drought tolerant Kabuli chickpea genotypes and characteriization drought tolerance indices by twenty-eight lines with two cultivars namely Jam and Kourosh as a check varieties. Two genotypes named 101, 302, and Jam cultivar were identified as tolerant and 333 and 314 were susceptible genotypes in this study.
Introduction
Chickpea is one of the most important among legumes, which grown in arid and semiarid zones. Due to its long taproot, it can tolerate water deficiency. This plant is produced on 700,000 hectares in Iran and ranks fourth in the world after India, Turkey and Pakistan [1] . Most of chickpea output is done in marginal regions in the spring, and due to lack of rainfall during flowering, pudding and seed filling time, terminal drought stress is the major environmental stress, which reducing chickpea production in Iran [2] . One of the most important objective for breeding to drought stress is selection for drought tolerant genotypes of chickpea. The identification of strategies to improvement crop productivity under limited water conditions is a big challenge for plant scientists. The regions of arid and semi-arid in the world are already facing torrid shortage of water; therefore, they are subjected at a great risk [3] . Plant breeders have found that achieving a genetically increase performance under stress conditions is a difficult task, while development in yield potential has been much higher in non-stressed conditions [4, 5] . The main challenge for breeders is reduction of yield under drought stress conditions and they have used different procedures to evaluate genetic differences in drought tolerant genotypes. Hence, drought resistance indices can be used for screening tolerant genotypes, which provide a measure of drought tolerance based on loss of yield under stress conditions [6] . It seems that, the performance of genotypes in both drought and non-stress environments is a good starting point for identification of traits related to drought resistance and the selection of genotypes for breeding programs [7] .
Evaluating genotypes in terms of resistance to drought can be done through multiple indices which could be are proposed using mathematical relationships between stress and non-stress conditions. Drought resistance was defined by Hall [8] as the relative yield of a genotype subjected to the same drought stress compared to other genotypes. Susceptibility to drought is often measured as a function of reduction in yield under drought stress of a genotype, whereas the values are confounded with differential yield potential of genotypes [4] . Multiple selection indices have been suggested to select tolerant genotypes based on their yields in stress and non-stress conditions. Fischer et al [9] proposed that relative drought index (RDI) could be a useful index for indicating stress tolerance. Jusheng [10] defined an index for drought resistance index (DI), which was commonly accepted to identify genotypes with high yield under both stress and without stress conditions. Rosielle and Hamblin [11] described a stress tolerance index (TOL) as the differences in amount of yield between drought stress and irrigated environments and mean productivity (MP) as the average yield of genotypes under bouth stress and non-stress conditions. Because drought stress can vary in severity in field environments over years, breeders interested in crop relative performance often use the geometric mean productivity (GMP) [12] . One of the most important indices tolerances is stress tolerance index (STI) that was defined by Fernandez [13] as a useful tool for determining high yield and stress tolerance potential of genotypes. This study was carried out to screen drought tolerance criteria/indices and selection of drought tolerant landraces in some of Kabuli chickpeas of Iran.
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Materials and Methods
This research carried out in the research field of the Department of Agronomy and Plant breeding, University College of Agriculture and Natural Resources, University of Tehran-Karaj, Iran (with latitude 35 0 56'N and longitude 50 0 58'E and altitude of 1112.5 m above sea level) between February and August 2014. The average annual rainfall based on data of 48 years average is 268 mm and the amount of rainfall for the research period was 94.5 mm.
Plant Materials and Experimental Design
Twenty-eight Kabuli chickpea lines were selected from departmental gene bank along with two cultivars namely Jam (998) and Kourosh (999) as control. A nested completely randomized block design with two replications used to implement the experiment. Each block was considered as an environment and all the genotypes were randomly allocated in each block, in a way that two environments contain drought stress and non-stress conditions. The seeds of each line were sown in rows with 1-meter length and between row's distance of 0.5 m and that of between plants was 10 cm. The experiment consists of four blocks, two for drought, and two for non-stress conditions.
Data Collection
Days to 50% flowering [Fl] , 50% pudding (Po) and 50% maturity [Ma], as phenological traits recorded for every rows during developmental stage of plants.
Considering the marginal effect, equal number of plants for each line was harvested. The rest of traits were measured after harvesting of plants including yield (Yi), total dry matter (TDM), 100-seed weight (SW) and harvest index [HI] . These traits were measured by an electronic weighing scale. In addition, number of seeds (NS) also was recorded. Drought stress was applied in 50% flowering time for all blocks and since then irrigation was terminated in stress condition, however, in non-stress condition continued it was due to common irrigation regime of the region.
Analysis
To eliminate the probable errors the average of two replications used to analysis. Oneway analysis of variance applied for scored traits. Besides, the above-mentioned indices were calculated for stress and non-stress conditions, respectively. The genotype's mean yield of each environment was compared. In addition, multivariate analysis was carried out for the traits and tolerance indices. The obtained data were subjected to analysis of variance (ANOVA) with the Statistical Software Package (SAS, version 9.3, SAS Institute Inc. Cary, NC, USA). Factor analysis, principal component analysis, cluster analysis, and biplot analysis as multivariate techniques were performed using Statgraphics X64 (Statgraphics Centurion XV1.11, StatPoint Technologies, USA).
Results
Phenological Characters
Days to 50% flowering was affected by drought stress (P ≤ 0.01), and its range was varied from 64.25 ± 0.2 to 75.25 ± 1.2 days for genotype 376 that is followed by Jam cultivar, and genotype 316 which is followed by genotypes 15, 240, 263, 315, 333 and 349, respectively. Results For podding time showed that the genotype 376 (71.00 ± 0.7) followed by Jam cultivar and genotype 316 (80.25 ± 1.4) followed by genotypes 333, 211 and 263 have lowest and highest times to rise of pod (P ≤ 0.01). High significant effect of drought stress on times to maturity was observed (P ≤ 0.01). As the significant variation (P ≤ 0.01) was seen between genotypes in environment. Whereas minimum of days to maturity was seen in genotype 376 (97.25 ± 1.5), the maximum of times to maturity belonged to genotype 205 by 109.00 ± 5.4 days followed by genotypes 15 and 240 (Results not shown). Table 1 showed the results of ANOVA. It is clear that for total dry matter, the effect of drought stress and genotypes were highly significant and significant, respectively. The highest of total dry matter was observed for genotype 21 with 29.52 ± 5.1 gr plant -1 while genotype 314with 7.92 ± 0.6 gr plant -1 has the lowest amount of total dry matter ( Table 2) . Genotype 176 has the high harvest index of (0.49 ± 0.0), while that of genotype 333 (0.29 ± 0.0) was the lowest one (Results not shown).
Total Dry Matter and Harvest Index
Yield and its Components
Grain yield and number of seed were affected by drought stress (P ≤ 0.01), whereas the effect of drought stress on 100-seed weight was not significant. The genotypes were different for 100-seed weight (P ≤ 0.01). The largest number of seeds and maximum of grain yield were seen for genotype 21 with 50.35 ± 14.9 seeds plant ) and yield (2.32 ± 0.3 gr plant -1 ) also were observed in genotype 314 followed by genotypes 371 and 333, respectively. Jam cultivar has the high 100-seed weight (26.83 ± 0.9 gr plant -1 ) followed by genotypes 101, 166, 192, 371 and 999 (Kourosh) and the lowest amount belongs to genotype 333 followed by genotypes 263, 314, 315, 316, and 327 (Results not shown).
3.5.
Partial Correlations
Non-stress Condition
The correlation between flowering and pudding time was highly significant. The total dry matter has high significant correlation with seed numbers, 100-seed weight and significant correlation with yield, respectively, while between total dry matter and harvest index was high negative significant. However, harvest index showed highly significant positive correlation with seed number, yield, and 100-seed weight. The negative significant one was observed between 100-seed weight and seed numbers ( Table 2) .
Stress Condition
The correlation between days to flowering and pudding was highly significant. The total dry matter has significant one with seed numbers, yield and 100-seed weight, however, that of between total dry matter and harvest index was negatively high
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Stress and Non-stress Condition's Mean
The flowering and pudding time have positive significant correlation. The correlations between total dry matter and seed numbers, yield, and 100-seed weight were highly significant, while the correlation between total dry matter and harvest index was highly significant and negative, however, those between harvest index showed, seed number and 100-seed weight were highly significant. The correlation between 100-seed weight and seed numbers was highly significant and negative (Table 4) . 
Discussion
Rarity of water is a main restraint limiting grain legumes production predominantly in the arid and semi-arid tropics [17] . The genetically discovery of variable accessions is the basic source to conservation of germplasm and potential breeding material for the future [18] . The further development of accession level data and subsequent comparison of this data across collections would greatly facilitate the identification of unique accessions [18] . Drought impacts most of plant life aspects such as decrease performance, growht, and resistanc to other environmental stresses. Drought stress cuses pollen grain sterility [19] , which is reduce plants performanc. Grain yield and seed number were decreased by drought and the genotypes with highly grain yield had also high seed number. The genotype 21 has highest grain yield and seed number, furthermore shwed highest Ys, MP, GMP, and HARM indexes. The most Yp and TOL indexes were showen for the 101 genotype which this genotypes has highly seed Advanced Science and Technology Letters Vol.142 (BSBT 2016) number and 100-seed weight. Genotype 314 which showed lowest grain yield, seed number and 100-seed weight. Drought-induced reduction in the time for grain filling resulted in smaller grains in chickpea [20] . Farooq et al. [17] mentioned some of major traits related to chickpea grain yiled in drought stress condition, so that duration of growth had not correlation with one trait [21] , while grain size, early maturity, and height have significant correlation with this character [22] . Screening and mass selection may be useful to obtain desirable phenotypic characteristics based on the traits strongly correlated with yield [16] . Traits such as early flowering, podding and maturity provide an escape mechanism, and may be used for mass screening [23] .
